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Single tree segmentation algorithm of spruce forest based on clustering network
SUN Jianyu, GUO lJifu, DAI Yongqiang

(College of Information Science and Technology, Gansu Agricultural University, Lanzhou 730070, China)

Abstract; Single tree segmentation provides key information for understanding the dynamics of forest ecosystems, resource
management, and biodiversity assessment. LiDAR point cloud technology provides high—resolution 3D data support for the study of
single tree segmentation. However, most of the existing research focuses on the flat forest environment, and there is still a lack of
systematic exploration and solutions for forest areas with complex terrain and steep terrain. In this paper, a single tree segmentation
algorithm based on clustering network is proposed for the study of single tree segmentation in steep forests. The results show that
when the clustering network algorithm is used for single tree segmentation, the harmonic values F reach 0. 71 and 0. 60,
respectively, while the harmonic values F are only 0. 35 and 0. 32, respectively.
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Fig. 1 Schematic diagram of study area location
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Table 1 Airborne Lidar related parameters

SRR 141
= 150 m
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TS 184°
FEER 69%
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Table 2 Forest plot information
HPARME PHR/em PR /m PR/ /m
NI 160 12.8 9.0 3.3

KRR 49 17.3 10.2 4.5
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Fig. 2 Comparison of cloud data before and after denoising at

sample sites
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Fig. 3 Schematic diagram of sample site cloud data after
pretreatment
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Fig. 4 Forest plot tree coordinate location map
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Fig. 5 K-means algorithm single wood segmentation effect
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Table 3 Evaluation of the accuracy of single tree segmentation of

the K—means algorithm

MR TP FP FN P R F
NI/ 62 130 98 0.32 0.39 0.35
KIRAFHR 32 118 17 0.21 0.65 0.32
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Table 4 Evaluation of single wood segmentation accuracy of KD-

PointNet network model

EpER TP FP FN P R F
ANT =K 17 6 8 0.74 0.68 0.71
KIRAFHR 6 6 2 0.50 0.75  0.60
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